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FIG. 6 
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AUTOMATIC PERFORMANCE DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a National Phase application under 35 
U.S.C. S371 of International Application No. PCT/JP2011/ 
050222 filed Jan. 7, 2011, the content of which is herein 
incorporated by reference in its entirety for all intended pur 
poses. 

TECHNICAL FIELD 

The present invention relates to a technology for carrying 
out an automatic performance in synchronization with video. 

BACKGROUND ART 

A technology is available which reproduces an instrument 
performance carried out at a remote place by carrying out an 
automatic performance using an automatic performance 
device. Patent Document 1 discloses that in a system for 
transmitting and receiving performance data, Such as MIDI 
data, to be used for an automatic performance, and an audio/ 
video signal indicating distributed video and distributed 
audio through separate transmission systems, the audio/video 
signal and the performance data are reproduced synchro 
nously at a receiving-side system. More specifically, in the 
case that a click signal is generated, a transmitting-side sys 
tem transmits the click signal in a state of being included in 
the audio signal while a time stamp is added to click time data 
indicating the click generation time on the basis of the internal 
clock of the transmitting-side system. The receiving-side sys 
tem corrects its internal clock so that the time when the click 
signal was received becomes coincident with the time indi 
cated by the click time data, and carries out an automatic 
performance in synchronization with the video on the basis of 
the corrected internal clock. 

Patent Document 1: JP-A-2005-84578 

DISCLOSURE OF THE INVENTION 

Problem that the Invention is to Solve 

In the technology disclosed in Patent Document 1, the 
transmitting-side system almost simultaneously transmits the 
click generation time specified on the basis of the internal 
clock and the click signal generated regardless of the internal 
clock through separate transmission systems. However, the 
relative delay between the click signal and the click time data 
at the time when received at the receiving-side system is not 
considered particularly in the technology disclosed in Patent 
Document 1. In the technology, the click signal and the click 
time data, the time difference therebetween being within a 
predetermined time interval, are corresponded to each other 
by assuming that they have been transmitted at the same time; 
however, in the case that the communication delay in one of 
the transmission paths is extremely large, for example, the 
click signal and click time data having been transmitted 
almost simultaneously are not corresponded to each other 
properly, whereby the internal clock at the receiving-side 
system may not be corrected properly in some cases. 

In consideration of the above-mentioned problem, an 
object of the present invention is to carry out an automatic 
performance in synchronization with a video distributed by a 
moving image distribution server while Suppressing the influ 
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2 
ence of the state of the communication path passing through 
the moving image distribution server. 

Means for Solving the Problem 

For the purpose of attaining the above-mentioned object, 
the present invention is characterized in that there is provided 
an automatic performance device from a performance infor 
mation output device in synchronization with video distrib 
uted by a moving image distribution server for distributing the 
Video and an audio, the automatic performance device com 
prising: 

a performance data receiving unit that receives perfor 
mance data transmitted from a storage device without passing 
through the moving image distribution server, the storage 
device configured to store the performance data having a 
combination of the performance information and the time 
information, the performance information being output from 
the performance information, the time information indicating 
the time when the performance indicated by the performance 
information was carried out, and the time being measured by 
the dock section of the performance information output 
device; 

a synchronization signal receiving unit that receives a syn 
chronization signal transmitted from the performance infor 
mation output device by using an audio signal transmission 
path for the audio via the moving image distribution server, 
the synchronization signal indicating the time measured by 
the dock section; and 

a reproducing unit that reproduces the performance infor 
mation of the performance data in synchronization with the 
video distributed at the time when the synchronization signal 
is distributed, at the timing corresponding to the time indi 
cated by the time information of the performance data 
received by the performance data receiving unit and the time 
indicated by the synchronization signal received by the Syn 
chronization signal receiving unit. 

With the present invention, an automatic performance Syn 
chronized with the video distributed by the moving image 
distribution server can be carried out while Suppressing the 
influence of the state of the communication path passing 
through the moving image distribution server. 
The present invention may be configured as follows: the 

automatic performance device further comprises a buffering 
unit configured to buffer the performance data received by the 
performance data receiving unit in a buffering area, and the 
reproducing unit reads the performance information of the 
buffered performance data from the buffering area and repro 
duces the performance information in parallel with the buff 
ering by the buffering unit. 

In the present invention, while the reproducing unit repro 
duces the performance information, the synchronization sig 
nal receiving unit receives the synchronization signal in a 
predetermined cycle; if the synchronization signal has not 
been received within a predetermined period longer than the 
cycle, the reproducing unit continuously reproduces the per 
formance information, and if the synchronization signal has 
not been received beyond the period, the reproduction of the 
performance information may be stopped. 
The present invention may be configured as follows: in 

addition to the performance information and the time infor 
mation, the storage device stores an identifier for identifying 
the performance information output device or a performance 
information group Serving as a group of the performance 
information, the synchronization signal is a signal indicating 
the identifier and the time when the performance was carried 
out, and the reproducing unit reproduces the performance 
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information of the performance data including the identifier 
indicated by the synchronization signal, and does not repro 
duce the performance information of the performance data 
including the other identifiers. 

Furthermore, a storage device being capable of communi 
cating with a performance information output device for out 
putting performance information and an automatic perfor 
mance device for reproduction the performance information 
in Synchronization with a video distributed by a moving 
image distribution server for distributing the video and an 
audio, the storage device comprising: 

a performance data receiving unit that receives perfor 
mance data having a combination of the performance infor 
mation and the time information from the performance infor 
mation output device each time the performance information 
is generated by the performance information output device 
without passing through the moving image distribution 
server, the time information indicating the time when the 
performance indicated by the performance information was 
carried out, 

a storing unit that stores the performance data received by 
the performance data receiving unit; and 

a performance data transmitting unit that transmits the 
performance data stored in the storing unit to the automatic 
performance device without passing through the moving 
image distribution server in parallel with the storing of the 
performance data received by the storing unit. 

With the present invention, an automatic performance syn 
chronized with the video distributed by the moving image 
distribution server can be carried out while Suppressing the 
influence of the state of the communication path passing 
through the moving image distribution server. 

Moreover, performance information output device being 
capable of communicating with a storage device and an auto 
matic performance device for reproducing performance 
information in synchronization with a video distributed by a 
moving image distribution server for distributing the video 
and an audio, the performance information output device 
comprising: 

a performance information generating unit that generates 
performance information; 

a clocking unit that measures time; 
a performance data transmitting unit that transmits perfor 

mance data having a combination of time information and the 
performance information to the storage device without pass 
ing through the moving image distribution server each time 
the performance information is generated by the performance 
information generating unit, the time information indicating 
the time measured by the clocking unit; and 

a synchronization signal transmitting unit that transmits a 
synchronization signal indicating the time being measured by 
the clocking unit to the moving image distribution server via 
the audio signal transmission path for the audio. 

Still further, a performance system according to the present 
invention comprising: 

a performance information output device that outputs per 
formance information; 

a storage device; and 
an automatic performance device that reproduces the per 

formance information in Synchronization with a video dis 
tributed by a moving image distribution server for distributing 
the video and an audio, 

wherein the performance information output device 
includes: 

a performance information generating unit that generates 
performance information; 

a clocking unit that measures time; 
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4 
a first performance data transmitting unit that transmits 

performance data having the combination of time infor 
mation and the performance information to the storage 
device without passing through the moving image dis 
tribution server each time the performance information 
is generated by the performance information generating 
unit, the time information indicating the time measured 
by the clocking unit; and 

a synchronization signal transmitting unit that transmits a 
synchronization signal indicating the time being mea 
Sured by the clocking unit to the moving image distri 
bution server using the audio signal transmission path 
for the audio; 

wherein the storage device includes: 
a first performance data receiving unit that receives the 

performance data transmitted through the first perfor 
mance data transmitting unit; 

a storing unit that stores the performance data received by 
the performance data receiving unit; and 

a second performance data transmitting unit that transmits 
the performance data stored in the storing unit to the 
automatic performance device without passing through 
the moving image distribution server in parallel with the 
storing of the performance data received by the storing 
unit; and 

wherein the automatic performance device includes: 
a second performance data receiving unit that receives the 

performance data transmitted through the second per 
formance data transmitting unit; 

a synchronization signal receiving unit that receives the 
synchronization signal transmitted through the synchro 
nization signal transmitting unit from the moving image 
distribution server using the transmission path; and 

a reproducing unit that reproduces the performance infor 
mation of the performance data in Synchronization with 
the video distributed at the time when the synchroniza 
tion signal is distributed, at the timing corresponding to 
the time indicated by the time information of the perfor 
mance data received by the second performance data 
receiving unit and the time indicated by the synchroni 
Zation signal received by the synchronization signal 
receiving unit. 

With the present invention, an automatic performance Syn 
chronized with the video distributed by the moving image 
distribution server can be carried out while Suppressing the 
influence of the state of the communication path passing 
through the moving image distribution server. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view showing a schematic configuration of a 
performance system 100: 

FIG. 2 is a block diagram showing a configuration of a 
transmitting-side system 1: 

FIG. 3 is a block diagram showing a hardware configura 
tion of a server device 20; 

FIG. 4 is a block diagram showing a configuration of a 
receiving-side system 3: 

FIG. 5 is a view showing a data structure of a synchroni 
Zation signal; 

FIG. 6 is a view showing a data structure of a performance 
data group 241: 

FIG. 7 is a functional block diagram showing a functional 
configuration of the performance system 100: 

FIG. 8 is a sequence chart showing a procedure to be 
carried out by the performance system 100: 
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FIG.9 is a sequence chart showing another procedure to be 
carried out by the performance system 100: 

FIG. 10 is a function block diagram showing a functional 
configuration of the performance system 100: 

FIG. 11 is a view showing a format example of a perfor 
mance table; 

FIG. 12 is a function block diagram showing another func 
tional configuration of the performance system 100: 

FIG. 13 is a view showing a circuit configuration of a 
synthesizing section 105; 

FIG. 14 is a view showing a circuit configuration of a 
separation section 302; and 

FIG. 15 is a view showing a data structure of a synchroni 
Zation signal. 

DESCRIPTION OF REFERENCE NUMERALS 
AND SIGNS 

1... transmitting-side system, 10... instrument terminal, 
100 . . . performance system, 101 . . . video camera, 
102... HDD recorder, 103... delay device, 104,301... PC, 
105 . . . synthesizing section, 11 . . . control section, 111, 
311 . . . clock section, 112 . . . performance information 
generation section, 113 . . . second performance data trans 
mission section, 114. ... synchronization signal transmission 
section, 12... Storage section, 13. ... musical sound genera 
tion section, 14. . . speaker, 15 . . . operation section, 16 . . . 
display section, 17. . . communication section, 18. . . perfor 
mance section, 19 . . . signal transmission section, 20 . . . 
server device, 21... control section, 211 ... first performance 
data receiving section, 212 . . . second performance data 
transmission section, 22 . . . first communication section, 
23... second communication section, 24. . . storage section, 
241 ... performance data group, 3... receiving-side system, 
30... automatic performance instrument, 302 ... separation 
section, 31 . . . control section, 312 . . . second performance 
data receiving section, 313 . . . buffering section, 314. . . 
synchronization signal receiving section, 315 . . . clock cor 
rection section, 316 ... reproduction section, 32 ... Storage 
section, 33 . . . operation section, 34 . . . display section, 
35... signal receiving section, 36... communication section, 
37... data buffer, 38... performance section, 40... moving 
image distribution server, 90 ... communication network 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

(Configuration of Performance System 100) 
An embodiment according to the present invention will be 

described below referring to the drawings. 
FIG. 1 is a view showing a schematic configuration of a 

performance system 100 according to this embodiment. As 
shown in FIG. 1, the performance system 100 includes a 
transmitting-side system 1, a server device 20 and a receiv 
ing-side system 3, and these are connected via a communica 
tion network 90. The communication network 90 is a com 
munication network including the Internet in this 
configuration. In addition to the respective devices of the 
performance system 100, a moving image distribution server 
40 is connected to the communication network 90. The mov 
ing image distribution server 40 provides the so-called mov 
ing image sharing service for distributing moving images 
including video and audio accessible by unspecified users. 
The moving image distribution server 40 provides a platform 
for video streaming, for example, thereby being capable of 
distributing moving images (hereafter referred to as “live 
moving images') including video and audio. In this embodi 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
ment, the moving image distribution server 40 can commu 
nicate with both the transmitting-side system 1 and the receiv 
ing-side system3, thereby realizing a function of distributing 
the live moving images provided by the transmitting-side 
system 1 to the receiving-side system 3. 
The live moving images according to this embodiment 

include a moving image that is distributed while being 
delayed by a predetermined time by a delaying process after 
the image is taken. 
The transmitting-side system 1 is configured at a place 

where a concert or the like in which musical instruments are 
played is held. The transmitting-side system 1 is equipped 
with, for example, apparatuses required for distributing video 
and audio in which the scene of an instrument performance 
was photographed and recorded to the moving image distri 
bution server 40 and apparatuses required for allowing the 
instrument performance to be reproduced by carrying out an 
automatic performance at the receiving-side system 3. The 
receiving-side system 3 is configured at a place on the side of 
the audience of the automatic performance and is equipped 
with apparatuses required for the user to watch the video in 
which the scene of the instrument performance was photo 
graphed and apparatuses required for reproducing the instru 
ment performance by carrying out the automatic perfor 
mance. The server device 20 can communicate with both the 
transmitting-side system 1 and the receiving-side system 3 
and serves as a storage device having a role of relaying data 
required for the automatic performance between the two sys 
temS. 

The transmitting-side system 1 transmits data to the receiv 
ing-side system 3 through two kinds of communication paths 
being different from each other. First, the transmitting-side 
system 1 transmits performance data through a first path via 
the communication network 90 and the server device 20 and 
without passing through the moving image distribution server 
40. The performance data will be described later in detail. 
Secondly, the transmitting-side system 1 transmits data, Such 
as a video signal and an audio signal, for use in the broadcast 
of live moving images through a second path via the commu 
nication network 90 and the moving image distribution server 
40 without passing through the server device 20. In addition, 
the data to be transmitted through the second path further 
includes a synchronization signal that is used to synchronize 
the video (and audio) represented by a video signal on the side 
of the receiving-side system 3 with the automatic perfor 
mance that is carried out on the basis of the performance data. 
The audio signal and the synchronization signal are transmit 
ted and received via an audio signal transmission path with 
two channels, L and R channels. 
The first path and the second path are common in some 

portions because they pass through the communication net 
work 90 but they are made different in the other portions. 
Since it may be said that the first path and the second path are 
transmission systems being independent of each other as 
described above, the communication situations thereof (for 
example, the degree of communication delay) may be differ 
ent from each other. 

(Configuration of Transmitting-Side System 1) 
FIG. 2 is a block diagram showing a configuration of the 

transmitting-side system 1. As shown in FIG. 2, the transmit 
ting-side system 1 includes an instrument terminal 10, a video 
camera 101, an HDD (Hard Disc Drive) recorder 102, and a 
PC (Personal Computer) 104. 

First, the configuration of the instrument terminal 10 is 
described. The instrument terminal 10 is an electronic piano 
in this configuration and includes a control section 11, a 
storage section 12, a musical sound generation section 13, a 
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speaker 14, an operation section 15, a display section 16, a 
communication section 17, a performance section 18, and a 
signal transmission section 19. As shown in FIG. 2, the 
respective sections of the instrument terminal 10, excluding 
the speaker 14, are connected mutually through a bus, and 
signal transfer is carried out among the respective sections via 
the bus. 

The control section 11 includes a CPU (Central Processing 
Unit), a ROM (Read Only Memory) in which programs for 
controlling the respective sections of the instrument terminal 
10 are stored, and a RAM (Random Access Memory) to be 
used as a work area when the programs are executed. The 
CPU executes the programs stored in the ROM and controls 
the respective sections of the instrument terminal 10. The 
control section 11 includes a clock section 111 and measures 
date/time (herein, the current date/time) using the clock sec 
tion 111. Furthermore, the control section 11 generates a 
MIDI (Musical Instrument Digital Interface: registered trade 
name) message depending on the operation (hereafter 
referred to as “performance operation”) carried out at the 
performance section 18 and generates performance data hav 
ing the combination of the generated MIDI message, date/ 
time information indicating the date/time when the perfor 
mance was carried out, and an identifier (hereafter referred to 
as “instrument ID') for identifying the instrument terminal 10 
itself. The MIDI message is MIDI format performance infor 
mation representing the contents of the performance carried 
out by the instrument terminal 10. The date/time information 
is information including both date information indicating 
date and time information indicating time. 
The date/time when the performance was carried out by the 

instrument terminal 10 is specified by the date/time measured 
by the clock section 111. 

In addition, the control section 11 generates a synchroni 
Zation signal that is used to carry out an automatic perfor 
mance in synchronization with the video distributed by the 
moving image distribution server 40. FIG. 6 is a view show 
ing a data structure of the synchronization signal. As shown in 
FIG. 6, the synchronization signal is a signal indicating 
“instrument ID' and “time code.” The time code is the date? 
time measured by the clock section 111 and can be regarded 
as the date/time (that is, including absolute time) when the 
Video signal, the audio signal and the synchronization signal 
are transmitted from the transmitting-side system 1 to the 
moving image distribution server 40. The time code is used to 
specify which date/time's performance the video distributed 
from the moving image distribution server 40 corresponds to 
at the receiving-side system 3 having received the respective 
signals. It is preferable that the synchronization signal should 
be generated so as to have frequency components similar to 
those of white noise and should not be unpleasant to the ears 
when a human being hears a Sound equivalent to the synchro 
nization signal. 
The storage section 12 has a non-volatile memory and 

stores, for example, an instrument ID for identifying the 
instrument terminal 10. The storage section 12 herein stores 
“0001” as the instrument ID of the instrument terminal 10. 
The instrument ID may be determined beforehand at the 
production stage, may be set by the user of the instrument 
terminal 10, or may be set automatically by the control sec 
tion 11 at the performance start time. The musical sound 
generation section 13 generates a musical sound signal cor 
responding to the MIDI message on the basis of the MIDI 
message and Supplies the generated musical Sound signal to 
the speaker 14. The speaker 14 outputs the performance 
Sound of the instrument terminal 10 depending on the musical 
Sound signal generated by the musical sound generation sec 
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8 
tion 13. The operation section 15 has various buttons for 
operating the instrument terminal 10, and various instructions 
for the instrument terminal 10 are input by the user. The 
display section 16 has a liquid crystal display and displays 
various screens required for operating the instrument termi 
nal 10. 
The communication section 17 is connected to the com 

munication network 90 and has an interface for carrying out 
communication via the communication network 90. The per 
formance section 18 has, for example, a plurality of keys, and 
when the keys are operated by the performer of the instrument 
terminal 10, the performance of the instrument terminal 10 is 
carried out. When the keys are operated by the performer, the 
performance section 18 outputs an operation signal corre 
sponding to the key operation to the control section 11. The 
signal transmission section 19 has a terminal to which an 
audio cable for connection to the HDD recorder 102 is con 
nected, and transmits the synchronization signal Supplied 
from the control section 11 to the HDD recorder 102 via the 
audio cable connected to this terminal. 
The instrument terminal 10 having the above-mentioned 

configuration functions as a performance information output 
device for generating and outputting performance informa 
tion. The configuration of the instrument terminal 10 has been 
described in the above. 
The video camera 101 is used to photograph, for example, 

a scene in which the performer is playing the instrument 
terminal 10 and to generate a video signal indicating the video 
thereof and an audio signal obtained by picking up the Sound 
around the instrument terminal 10. The video camera 101 
transmits the generated video signal and audio signal to the 
HDD recorder 102. The HDD recorder 102 records, in the 
HDD thereof, the video signal and the audio signal transmit 
ted from the video camera 101 and the synchronization signal 
transmitted from the signal transmission section 19. In this 
recording, the HDD recorder 102 records the audio signal 
using one of stereo channels and records the synchronization 
signal using the other channel. In other words, the audio 
signal generated by the video camera 101 becomes monaural 
at this time. 

Furthermore, the HDD recorder 102 incorporates a delay 
device 103. The delay device 103 carries out a delay process 
for the video signal, the audio signal and the synchronization 
signals recorded in the HDD. This delay process is carried out 
to delay the transmission timing of each signal Supplied from 
the HDD recorder 102 approximately 1 minute, for example. 
The reason why the delay process is carried out is that the 
automatic performance at an automatic performance piano 30 
can be carried out more securely, and the action thereof will 
be described later. 

It is assumed that the relationship among the video signal, 
the audio signal and the synchronization signal on the time 
axis remains unchanged before and after the delay process. 
Furthermore, it may be possible that the delay device 103 is 
externally connected between the HDD recorder 102 and the 
PC 104, instead of being incorporated in the HDD recorder 
102. 
The PC 104 has an interface for connection to the commu 

nication network 90, whereby the video signal, the audio 
signal and the synchronization signal transmitted from the 
HDD recorder 102 are transmitted to the moving image dis 
tribution server 40 via the communication network 90. The 
moving image distribution server 40 distributes the video 
signal, the audio signal and the synchronization signal 
received from the PC 104. 

It takes, for example, approximately one minute from the 
time when the moving image distribution server 40 received 
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the video signal, the audio signal and the synchronization 
signal from the PC 104 to the time when the moving image 
distribution server 40 distributes these signals to the receiv 
ing-side system 3. The delay is due to the delay process 
carried out intentionally by the moving image distribution 
server 40 and is adopted in general moving image sharing 
service in Some cases. 

(Configuration of Server Device 20) 
FIG. 3 is a block diagram showing the hardware configu 

ration of the server device 20. As shown in FIG. 3, the server 
device 20 includes a control section 21, a first communication 
section 22, a second communication section 23, and a storage 
section 24. 
The control section 21 has a CPU, a ROM in which pro 

grams for controlling the respective sections of the server 
device 20 are stored, and a RAM to be used as a work area 
when the programs are executed. The CPU executes the pro 
grams stored in the ROM and controls the respective sections 
of the server device 20. The first communication section 22 
has an interface for connection to the communication net 
work 90, thereby communicating with the instrument termi 
nal 10. The second communication section 23 has an interface 
for connection to the communication network 90, thereby 
communicating with the automatic performance piano 30. 
The reason why the two communicating sections, i.e., the first 
communication section 22 and the second communication 
section 23, are provided is so that the control section 21 can 
carry out the process for receiving performance data from the 
instrument terminal 10 and for storing the performance data 
in the storage section 24 and the process for reading the 
performance data from the storage section 24 and for trans 
mitting the performance data to the automatic performance 
piano 30 in parallel. Hence, provided that the parallel pro 
cesses can be realized, the respective communicating sections 
may not be required to be independent of each other. 
The storage section 24 has a hard disc device in which 

performance data group 241 including the performance data 
transmitted from the instrument terminal 10 and server pro 
grams for realizing server functions in the performance sys 
tem 100 are stored. The CPU of the control Section 21 
executes the server programs, stores the performance data 
received from the instrument terminal 10 in the storage sec 
tion 24, and transmits the performance data stored in the 
storage section 24 to the automatic performance piano 30. 

FIG. 5 is a view showing a data structure of the perfor 
mance data group 241. In the performance data group 241, the 
performance data corresponding to each performance at the 
instrument terminal 10 is formed of a group of an instrument 
ID, date/time information, and a MIDI message. For example, 
in the case that key operation is carried out at the instrument 
terminal 10, as shown in the first line of FIG. 5, the perfor 
mance data having the combination of the instrument ID 
“0001' of the instrument terminal 10, the date/time informa 
tion “2010-12-28T19:00:00:00 (indicating 19 o'clock 00 
minutes 00 seconds 00 on Dec. 28, 2010) indicating the 
date/time when the key operation was carried out, and the 
performance information "MIDI message #1 is included in 
the performance data group 241. The performance data cor 
responding to each of the other lines has a data structure 
similar to this structure. 

(Configuration of Receiving-Side System 3) 
FIG. 4 is a block diagram showing a configuration of the 

receiving-side system 3. As shown in FIG. 4, the receiving 
side system 3 includes an automatic performance piano 30 
and a PC 301. The PC 301 communicates with the moving 
image distribution server 40 via the communication network 
90 and receives the video signal, the audio signal and the 
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10 
synchronization signal distributed from the moving image 
distribution server 40. The PC 301 reproduces the video sig 
nal and the audio signal among the received signals and 
outputs a live moving image using the monitor thereof or an 
external monitor. Furthermore, the PC 301 transmits the syn 
chronization signal to the automatic performance piano 30 
connected thereto via an audio cable. 

Next, the configuration of the automatic performance 
piano 30 will be described. The automatic performance piano 
30 has a function of carrying out an automatic performance on 
the basis of the MIDI message. The automatic performance 
piano 30 includes a control section 31, a storage section32, an 
operation section 33, a display section 34, a signal receiving 
section 35, a communication section36, a data buffer 37, and 
a performance section 38. The respective sections of the 
automatic performance piano 30 are connected mutually 
through a bus, and signal transfer is carried out among the 
respective sections via the bus. 
The control section 31 has a CPU, a ROM in which pro 

grams for controlling the respective sections of the automatic 
performance piano 30 are stored, a RAM, etc. The CPU of the 
control section 31 reads and executes the programs stored in 
the ROM, thereby controlling the respective sections of the 
automatic performance piano 30. In addition, the control 
section 31 has a clock section 311 and measures date/time 
using the clock section 311. Furthermore, the control section 
31 decodes the instrument ID and the time code from the 
synchronization signal received from the PC 301 through the 
signal receiving section 35 and specifies these. The control 
section 31 corrects the date/time measured by the clock sec 
tion 311 on the basis of the time code, and specifies the 
performance data to be reproduced by using the instrument 
ID. Moreover, the control section 31 buffers the performance 
data received through the communication section 36 in the 
data buffer 37, and in parallel with this, the control section 31 
reads the performance data buffered in the data buffer 37. 
reproduces the MIDI message included in the performance 
data, and allows the performance section 38 to carry out a 
performance (in other words, an automatic performance is 
carried out). 
The storage section 32 has a hard disc device in which 

various programs and an instrument ID, etc. are stored. The 
instrument ID to be stored in the storage section 32 is set 
beforehand to, for example, "0002 different from the instru 
ment ID "0001 of the instrument terminal 10. The instru 
ment ID is inherent in the automatic performance piano 30. 
The operation section 33 has various buttons for operating the 
automatic performance piano 30, and various instructions for 
the automatic performance piano.30 are input by the user. The 
display section 34 has a liquid crystal display and displays 
various screens required for operating the automatic perfor 
mance piano 30. 
The signal receiving section 35 has a terminal to which the 

audio cable for connection to the PC 301 is connected, and 
receives the synchronization signal transmitted from the PC 
301 that is connected to this terminal via the audio cable. The 
communication section 36 has an interface for connection to 
the communication network 90 and communicates with the 
server device 20. The data buffer 37 has a buffer area in which 
the performance data is buffered under the control of the 
control section 31. The control section 31 reads the perfor 
mance data buffered in the data buffer 37 and supplies the 
MIDI message included in the performance data to the per 
formance section 38 at the timing corresponding to the date/ 
time information included in the performance data and the 
specified time code indicated by the synchronization signal 
received from the PC 301, thereby reproducing the MIDI 



US 9,003,468 B2 
11 

message. According to the MIDI message, performance 
Sound is output from the automatic performance piano 30. 
The performance section 38 outputs performance sound 

according to the MIDI message extracted from the perfor 
mance data and further outputs performance Sound generated 5 
through the pressing operation of keys, not shown, by the 
user. The former is referred to as “automatic performance' 
and the latter is referred to as “manual performance.” 
The performance section 38 has a drive mechanism 38a, a 

key sensor 38b, a pedal sensor 38c, a piano electronic circuit 10 
38d, a piano sound source 38e, a mixer 38f an amplifier 38g. 
and a speaker38h. The drive mechanism 38a has a plurality of 
keys and a plurality of pedals, and further has, for example, a 
group of drive Solenoids provided so as to correspond to the 
respective keys. The key sensor 38b and the pedal sensor 38c 15 
are used for a manual performance and provided so as to 
correspond to each of the plurality of keys and the plurality of 
pedals. The key sensor 38b and the pedal sensor 38c detect the 
intensity, depth, etc. when the key and the pedal are pressed, 
and Supply the results of the detection including the key 20 
number and the pedal number for specifying the key and the 
pedal detected, Velocity information, etc. to the piano elec 
tronic circuit 38d. In the case that an automatic performance 
is carried out, the piano electronic circuit 38d supplies a MIDI 
message to the piano Sound source 38e. The piano Sound 25 
Source 38e generates an audio signal for outputting the per 
formance sound instructed by the MIDI message. Further 
more, the piano electronic circuit 38d controls the group of 
the drive solenoids provided in the drive mechanism 38a. 
More specifically, upon receiving a MIDI message indicating 30 
note ON (key pressing) for a certain performance Sound, the 
piano electronic circuit 38d applies a drive current to the 
Solenoid corresponding to the key of the performance Sound, 
whereby a magnetic force required for pressing the key is 
generated by the Solenoid. On the other hand, upon receiving 35 
an event indicating note OFF (key release) for a certain per 
formance Sound, the piano electronic circuit 38d applies a 
drive current to the solenoid corresponding to the key of the 
performance sound, whereby a magnetic force required for 
releasing the key is generated by the solenoid. What's more, 40 
in the case that a manual performance is carried out, the piano 
electronic circuit 38d generates an event on the basis of the 
results of the detection supplied from the key sensor 38b and 
the pedal sensor 38c, and Supplies the event to the piano Sound 
source 38e. The piano sound source 38e generates an audio 45 
signal for outputting the designated performance Sound 
according to the MIDI message. 
The audio signal generated by the piano Sound Source 38e 

as described above is output to the mixer 38f. The mixer 38f 
mixes the audio signal output from the piano Sound Source 50 
38e with other audio signals as necessary, and outputs the 
obtained signal to the amplifier 38g. The signal is amplified 
by the amplifier 38g and output from the speaker 38h as the 
performance Sound. 

(Functional Configuration of Performance System 100) 55 
FIG. 7 is a functional block diagram showing a functional 

configuration of the performance system 100 relating to an 
automatic performance. 
The instrument terminal 10 realizes functions correspond 

ing to the clock section 111, a performance information gen- 60 
eration section 112, a first performance data transmission 
section 113, and a synchronization signal transmission sec 
tion 114. The server device 20 realizes functions correspond 
ing to a first performance data receiving section 211 and a 
second performance data transmission section 212. The auto- 65 
matic performance piano 30 realizes functions corresponding 
to the clock section 311, a second performance data receiving 

12 
section 312, a buffering section 313, a synchronization signal 
receiving section 314, a clock correction section 315, and a 
reproduction section 316. 
The dock section 111 measures date/time as described 

above. The performance information generation section 112 
generates a MIDI message serving as the performance infor 
mation of the instrument terminal 10 depending on the per 
formance operation of the performance section 18. Each time 
the performance information (MIDI message) is generated by 
the performance information generation section 112, the first 
performance data transmission section 113 transmits the per 
formance data having the combination of the date/time infor 
mation indicating the date/time being measured by the dock 
section 111, the performance information and the instrument 
ID to the server device 20. When the performance represented 
by the performance information generated by the perfor 
mance information generating section 112 is carried out at the 
instrument terminal 10, the synchronization signal transmis 
sion section 114 generates a synchronization signal indicat 
ing a time code serving as the date/time being measured by 
the dock section 111 and the instrument ID, and transmits the 
generated synchronization signal to the moving image distri 
bution server 40. 
The first performance data receiving section 211 receives 

the performance data transmitted from the first performance 
data transmission section 113. The performance data received 
by the first performance data receiving section 211 is included 
in the performance data group 241. In parallel with the Stor 
age of the performance data in the storage section 24, the 
second performance data transmission section 212 transmits 
the performance data corresponding to the performance data 
request message received from the automatic performance 
piano 30 and serving as the performance data request mes 
sage including the instrument ID and the date/time informa 
tion among the performance data group 241 stored in the 
storage section 24 to the automatic performance piano 30. 
More specifically, the second performance data transmission 
section 212 transmits performance data including the instru 
ment ID that is common to the performance data request 
message in the chronological order of the date/time starting 
from the date/time indicated by the date/time information 
included in the performance data request message. 
The clock section 311 measures date/time as described 

above. The second performance data receiving section 312 
receives the performance data transmitted through the second 
performance data transmission section 212 without passing 
through the moving image distribution server 40. The second 
performance data receiving section 312 requests the server 
device 20 to transmit the performance data corresponding to 
the date/time measured by the clock section 311 and receives 
the performance data transmitted according to the request. 
The buffering section 313 buffers the performance data 
received through the second performance data receiving sec 
tion 312 in the buffer area thereof. The synchronization signal 
receiving section 314 receives the synchronization signal 
transmitted through the synchronization signal transmission 
section 114. The dock correction section 315 corrects the 
date/time measured by the dock section 311 on the basis of the 
time code obtained by decoding the synchronization signal. 
The dock correction section 315 corrects the date/time mea 
sured by the clock section 311 so that the date/time being 
coincident with the time code is measured, for example. 
At the timing corresponding to the date/time indicated by 

the date/time information of the performance data received by 
the second performance data receiving section 312 and the 
date/time (in other words, the date/time measured by the dock 
section 311 after the correction) indicated by the synchroni 
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Zation signal received by the synchronization signal transmis 
sion section 314 and in synchronization with the video dis 
tributed at the time when the synchronization signal was 
distributed, the reproduction section 316 reproduces the 
MIDI message of the received performance data. For 
example, the reproduction section 316 alters the reproduction 
interval of the MIDI message from the length stipulated by 
the date/time information, changes the tempo at the time 
when the MIDI message is reproduced, or alters (skips) the 
MIDI message to be reproduced to provide interlocking so 
that a predetermined relationship is established between the 
date/time measured by the dock section 311 and the date/time 
indicated by the date/time information included in the perfor 
mance data and to synchronize the distributed video with the 
performance sound. The reproduction section 316 herein 
obtains, from the buffering section 313, the MIDI message of 
the performance data including the date/time indicating the 
time before a predetermined time (herein, before 500 ms) 
from theftime measured by the dock section 311, and repro 
duces the MIDI message. A certain time is required after the 
MIDI message was supplied to the performance section 38 
and until the respective sections of the performance section 
38 operates as described above and the performance sound 
corresponding to the reproduction of the MIDI message is 
output (in other words, a delay occurs in the process at the 
performance section 38). Hence, the reproduction timing of 
each piece of the performance information in the reproduc 
tion section 316 is determined in anticipation of this delay in 
the process, whereby the live moving image is synchronized 
with the performance Sound that is output by reproducing the 
MIDI message using the reproduction section 316. The repro 
duction timing may be determined in consideration of the 
delay in the process at the time when the PC 301 displays the 
live moving image, for example. 

Operation of Embodiment 

Next, the operation of the embodiment will be described. 
FIGS. 8 and 9 are sequence charts showing procedures to be 
carried out by the instrument terminal 10, the server device 20 
and the automatic performance piano 30 during an automatic 
performance. 
When the user turns on the power of the instrument termi 

nal 10, the CPU executes the programs stored in the ROM of 
the control section 11. Then, the instrument terminal 10 can 
realize the functions of the electronic piano and can carry out 
communication with the communication network 90. 
When the performer presses a key of the instrument termi 

nal 10 (at step S1), the control section 11 generates a MIDI 
message including performance operation information, Such 
as the note ON message, the note number corresponding to 
the pressed key, and the Velocity corresponding to the opera 
tion on the key. Furthermore, by using the clock section 111, 
the control section 11 generates date/time information indi 
cating the date/time when this note ON MIDI message is 
generated. The control section 11 generates performance data 
including the generated performance information, the gener 
ated date/time information and the instrument ID "0001''' 
stored in the storage section 12, and transmits the perfor 
mance data to the server device 20 through the communica 
tion section 17 (at step S2). It is herein assumed that the 
date/time measured by the control section 11 during the pro 
cessing time at step S1 was “19 o'clock 00 minutes 00 sec 
onds 00 on Dec. 28, 2010.” 
On the other hand, the control section 11 transmits the 

MIDI message to the musical Sound generation section 13. 
When the MIDI message is supplied, the musical sound gen 
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14 
eration section 13 generates a musical Sound signal corre 
sponding to the note number and the Velocity designated by 
the MIDI message, and Supplies the generated signal to the 
speaker 14. When the signal Supplied from the musical Sound 
generation section 13 is Supplied to the speaker 14, the musi 
cal Sound corresponding to the Supplied signal is delivered 
from the speaker 14. 
Upon receiving the performance data transmitted from the 

instrument terminal 10 through the first communication sec 
tion 22, the control section 21 of the server device 20 stores 
the received performance data in the storage section 24 (at 
step S3). The control section 21 herein stores the performance 
data having the combination of the date/time information 
“2010-12-28T19:00:00:00, the instrument ID “0001 and 
the performance information "MIDI message #1 in the stor 
age section 24. 

Next, the control section 11 of the instrument terminal 10 
generates a synchronization signal by encoding the time code 
indicating the date/time measured by the clock section 111 
and the instrument ID stored in the storage section 12, and 
transmits this synchronization signal to the HDD recorder 
102 through the signal transmission section 19 (at step S4). 
The synchronization signal is transmitted from the HDD 
recorder 102 to the moving image distribution server 40 by 
the PC 104. In this embodiment, it is assumed that the control 
section 11 transmits the synchronization signal only once in 
one second on the basis of the date/time measured by the 
clock section 111. 
The synchronization signal is Subjected to the delay pro 

cess carried out the delay device 103 and passes through the 
moving image distribution server 40. In this embodiment, the 
time when the synchronization signal generated at a certain 
time is received by the receiving-side system 3 is delayed 
approximately two minutes than the time when the perfor 
mance data including the performance information generated 
at the same time is received by the server device 20. 

Next, in the instrument ID, when the user releases his finger 
from the pressed key (at step S5), the control section 11 
generates a MIDI message including performance operation 
information, such as the note OFF message, the note number 
corresponding to the released key, and the Velocity corre 
sponding to the operation on the key. Furthermore, by using 
the clock section 111, the control section 11 generates date/ 
time information indicating the date/time when this note OFF 
MIDI message is generated. The control section 11 generates 
performance data including the generated MIDI message, the 
generated date/time information and the instrument ID 
“0001” stored in the storage section 12, and transmits the 
performance data through the communication section 17 (at 
step S6). Furthermore, the control section 11 transmits the 
MIDI message to the musical sound generation section 13. 
When the note OFF MIDI message is supplied, the musical 
Sound generation section 13 stops the generation of the musi 
cal Sound signal corresponding to the note number designated 
by the MIDI message. As a result, the output of the perfor 
mance sound from the musical Sound speaker 14 is stopped. 
Upon receiving the performance data transmitted from the 

instrument terminal 10 through the first communication sec 
tion 22, the control section 21 stores the received performance 
data in the storage section 24 (at step S7). 

Herein, in the case that the date/time indicated by the 
date/time information is “19 o'clock 00 minutes 02 seconds 
24 on Dec. 28, 2010, the control section 21 stores the per 
formance data having the combination of the date/time infor 
mation “2010-12-28T19:00:02:24” indicating the date/time, 
the instrument ID "0001” and “MIDI message #2 in the 
storage section 24. 
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The instrument terminal 10 hereafter generates perfor 
mance information each time performance operation is car 
ried out and transmits the performance data to the server 
device 20 through the communication section 17. In the 
server device 20, upon receiving the performance data from 
the instrument terminal 10 through the first communication 
section 22, the control section 21 stores the received perfor 
mance data in the storage section 24. Moreover, the instru 
ment terminal 10 repeats the process of transmitting the Syn 
chronization signal every second (at steps S8 and S9). 

In parallel with the transmission and storage of the perfor 
mance data described above, the following process relating to 
an automatic performance is carried out between the server 
device 20 and the automatic performance piano 30. As a 
result, it is assumed that such a performance data group as 
shown in FIG. 5 has been stored in the server device 20. 
When the synchronization signal transmitted from the 

instrument terminal 10 is received by the PC 301, the control 
section 31 of the automatic performance piano 30 receives the 
synchronization signal through the signal receiving section 
35. Next, the control section 31 decodes the received synchro 
nization signal and specifies the instrument ID and the time 
code (at step S10). According to the instrument ID and the 
time code, it is possible to specify which instrument is used 
and at which date/time the live moving image to be output at 
the PC 301 is taken. 
Upon receiving the synchronization signal, the control sec 

tion 31 causes the storage section 32 to store the instrument 
ID indicated by the synchronization signal. While the instru 
ment ID "0002 stored in the storage section 32 beforehand is 
held, the control section 31 herein causes the storage section 
32 to store the instrument ID "0001” indicated by the syn 
chronization signal, different from the above-mentioned 
instrument ID. The control section 31 hereafter obtains the 
performance data including the MIDI message to be repro 
duced from the server device 20 on the basis of the synchro 
nization signal and according to the instrument ID stored in 
the storage section 32. 

Next, the control section 31 corrects the date/time mea 
sured by the clock section 311 according to the time code 
specified by the process at step S10 (at step S11). The control 
section31 hereincorrects the date/time to the date/time that is 
common to the date/time indicated by the time code. As a 
result, the date/time measured by the dock section 311 
becomes coincident with the date/time of the video being 
output at present at the PC 301. 

Next, on the basis of the instrument ID and the time code 
specified by the process at step S11, the control section 31 
transmits a performance data request message including the 
instrument ID and the date/time information (at step S12). 
The control section 31 herein designates the date/time indi 
cated by the time code and the instrument ID stored in the 
storage section 32 and then transmits the performance data 
request message. 
As described above, the HDD recorder 102 has the delay 

device 103, and the time code and the instrument ID are 
received by the PC 301 from the side of the instrument ter 
minal 10 while being delayed approximately one minute. On 
the other hand, this delay is not generated intentionally in the 
transmission of the performance data from the instrument 
terminal 10 to the server device 20. It is assumed that the 
performance data that is requested by the automatic perfor 
mance piano 30 so as to be transmitted has been stored 
securely in the server device 20. 
Upon receiving the performance data request message 

through the second communication section 23, the control 
section 21 of the server device 20 transmits performance data 
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including the instrument ID that is common to the perfor 
mance data request message in the chronological order of the 
date/time starting from the performance data including the 
date/time information at the date/time designated by the 
transmission request message on the basis of the performance 
data group 241 stored in the storage section 24 (at step S13). 
In the case that the date/time designated by the performance 
data request message is “19 o'clock 00 minutes 00 seconds 00 
on Dec. 28, 2010, the control section 21 first transmits per 
formance data including date/time information “2010-12 
28T19:00:00:00 as indicated in the first line of FIG. 5, and 
then transmits the performance data corresponding to “2010 
12-28T19:00:02:24 and the performance data correspond 
ing to “2010-12-28T19:00:03:59” sequentially. 
As described above, once the automatic performance piano 

30 has received one synchronization signal, the automatic 
performance piano receives plural pieces of performance data 
in chronological order sequentially. On the other hand, the 
control section 21 of the server device 20 keeps the perfor 
mance data transmitted to the automatic performance piano 
30 and the performance data including the date/time informa 
tion of the past in the storage section 24. Hence, even after a 
certain time has passed from the time when a performance 
was carried out using the instrument terminal 10, the auto 
matic performance piano 30 can obtain the performance data 
and reproduce the performance information. In addition, this 
accumulation of the performance data can reduce the storage 
capacity of the buffer area in the data buffer 37 of the auto 
matic performance piano 30. 
Upon receiving the performance data through the commu 

nication section 36, the control section 31 of the automatic 
performance piano 30 buffers the performance data in the 
data buffer 37 sequentially (at step S14). At this time, in the 
case that the reception and buffering of the performance data 
is stopped temporarily, for example, in the case that a buffer 
ing amount relative to the storage capacity of the data buffer 
37 has become equal to or more than a threshold value, the 
control section 31 may request the server device 20 to stop the 
buffering so that the performance data is prevented from 
Vanishing. 

Next, the control section 31 supplies the MIDI message to 
the performance section 38 at the timing corresponding to the 
date/time indicated by the date/time information of the per 
formance data received through the communication section 
36 and the date/time measured by the dock section 311 (in 
other words, the date/time indicated by the received synchro 
nization signal) and reproduces the MIDI message (at step 
S15). The control section 31 herein reproduces the MIDI 
message that is combined with the date/time information 
obtained 500 ms before the date/time measured by the clock 
section 311. In other words, when the date/time measured by 
the clock section 311 become 500 ms before the date/time 
indicated by the date/time information that is combined with 
the MIDI message, the MIDI message is reproduced. In this 
way, when the video at the distribution time of the synchro 
nization signal used for the correction of the clock section 311 
is output, the control section 31 adjusts the reproduction 
timing of the MIDI message using the time indicated by the 
synchronization signal, thereby realizing synchronized 
reproduction (automatic performance). 
The control section 31 erases the reproduced performance 

data from the data buffer 37, thereby ensuring the storage 
capacity thereof. 
The control section 31 hereafter continuously reads the 

MIDI data from the data buffer 37 in chronological order and 
carries out reproduction. Since the control section 31 repro 
duces the MIDI message of each piece of the performance 
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data according to the date/time measured by the clock section 
311 even during a period in which no synchronization signal 
is received, the live moving image is synchronized with the 
automatic performance at this time. 

Then, the control section 31 of the automatic performance 
piano 30 receives the synchronization signal from the moving 
image distribution server 40 (at step S16). Also in this case, 
the control section 31 decodes the received synchronization 
signal and specifies both the instrument ID and the time code 
(at step S17). Next, the control section 31 corrects the date/ 
time measured by the clock section 311 according to the time 
code specified by the process at step S15 (at step S18). And 
then, the control section 31 reproduces the MIDI message at 
the timing synchronized with the video and audio output from 
the PC 301 by following the above-mentioned procedure. 

Then, for example, in the case that the storage capacity of 
the data buffer 37 becomes equal to or less than the threshold 
value, the control section 31 transmits the performance data 
request message again to the server device 20 (at step S19). 
Then, the control section 31 buffers the performance data 
received according to the performance data request message 
in the data buffer 37 (at step S20) and continues the automatic 
performance on the basis of the MIDI message by following 
the above-mentioned procedure. 

The above-mentioned operation continues after the perfor 
mance at the instrument terminal 10 was ended and until the 
automatic performance at the automatic performance piano 
30 is ended. 

In the performance system 100 according to the embodi 
ment described above, the automatic performance can be 
carried out in synchronization with the video while Suppress 
ing the influence of the state of the video transmission path. 
More specifically, the Synchronization signal passes through 
the moving image distribution server 40, but the performance 
data does not pass therethrough. For this reason, even in the 
case that the distribution of the synchronization signal, the 
Video signal and the audio signal is delayed due to too much 
access to the moving image distribution server 40, due to 
occurrence of system down for any cause, or due to the state 
of communication, the automatic performance piano 30 can 
carry out an automatic performance by using the performance 
data received through a path different from this path. More 
over, even if the live moving image is interrupted temporarily, 
the user of the automatic performance piano 30 does not have 
any uncomfortable feeling caused due to the interruption of 
the performance sound thereof for the reason that the auto 
matic performance of the automatic performance piano 30 
continues. What's more, since the date/time is specified 
according to the time code in the automatic performance 
piano 30, even if the distribution of each signal of the moving 
image distribution server 40 is interrupted and then restored, 
the automatic performance can be started from the timing 
after the restoration. 

Furthermore, in this embodiment, since the respective sec 
tions of the performance section 38, Such as the keys, are 
operated in synchronization with the video and the operation 
of the instrument terminal 10 is reproduced, the user of the 
automatic performance piano 30 can experience the realistic 
sensation of a concert hall at a distant place. 

Still further, even In the case that the transmitting-side 
systems 1 are provided at a plurality of halls simultaneously 
and live performances are carried out, the present invention is 
applicable. In this case, the moving image distribution server 
40 may simply be allocated to each transmitting-side system 
1 (concert hall) for each channel. In other words, the synchro 
nization signal corresponding to the channel set at the PC 301 
at present is received by the automatic performance piano 30. 
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After channel Switching, the automatic performance piano 30 
can specify the instrument ID and the date/time information 
on the basis of the received synchronization signal and can 
carry out an automatic performance. 

Other Embodiments 

The present invention is not limited to the above-men 
tioned embodiment but can be modified variously. Some of 
modification examples will be described hereafter. Among 
the following modification examples, two or more thereof 
may be used in combination. 

Modification Example 1 

In the above-mentioned embodiment, upon receiving the 
synchronization signal, the automatic performance piano 30 
transmits a performance data request message to the server 
device 20 and receives the performance data to be buffered in 
the data buffer 37. Instead of this configuration, the automatic 
performance piano 30 may have a configuration not having 
the data buffer 37. FIG. 10 is a block diagram showing a 
functional configuration of the performance system 100 
according to this modification example. Among these func 
tions, the same functions as those of the above-mentioned 
embodiment are designated by the same reference codes, and 
their descriptions are omitted. As shown in FIG. 10, in this 
modification example, the buffering section 313 is not real 
ized in the automatic performance piano 30. 

In the case that a highly reliable communication path is 
used for the connection between the automatic performance 
piano 30 and the server device 20, for example, in the case that 
the connection therebetween is made via a communication 
path capable of providing high-speed data communication, it 
is possible to specify accurately, to Some extent, the total time 
of the communication delay between the automatic perfor 
mance piano.30 and the server device 20 and the time required 
for the performance section 38 to output performance sound 
after performance information was Supplied thereto. Hence, 
the control section 31 transmits a performance data request 
message to the server device 20 so as to receive the perfor 
mance data including the information of the date/time before 
approximately the total time from the date/time measured by 
the clock section 311. Furthermore, upon receiving the per 
formance data, the control section 31 stores the performance 
data in the RAM and reads and reproduces the MIDI message 
included in the performance data at the timing in Synchroni 
zation with the video distributed by the moving image distri 
bution server 40. 

In this modification example, the storage section 24 of the 
server device 20 can have a function equivalent to that of the 
data buffer 37, whereby the configuration of the automatic 
performance piano 30 can be simplified. 

Modification Example 2 

The control section 31 of the automatic performance piano 
30 receives the synchronization signal through the commu 
nication section 36 in a predetermined cycle (herein, one 
second). In this case, if the control section 31 has not received 
the synchronization signal for a predetermined period (for 
example, one minute) longer than this reception cycle, the 
control section 31 continuously reproduces the MIDI mes 
sage; however, if the synchronization signal has not been 
received beyond this predetermined period, the control sec 
tion 31 may stop the reproduction of the MIDI message. 
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For example, if an accident has occurred in the moving 
image distribution server 40, a state continues in which the 
automatic performance piano 30 can receive the performance 
data but cannot receive the synchronization signal. At this 
time, since the automatic performance piano 30 can receive 
the performance data even after the accident has occurred, the 
automatic performance piano 30 can continue its automatic 
performance. For this reason, with the performance system 
100, the user does not have an uncomfortable feeling that is 
caused due to Sudden stop of the automatic performance. On 
the other hand, if the synchronization signal is not received 
for a certain time or more, the timing of the video distributed 
by the moving image distribution server 40 is significantly 
displaced from the timing of the automatic performance, 
whereby an undesirable situation may occur. For this reason, 
if the control section 31 cannot receive the synchronization 
signal for a certain period and if the period extends beyond the 
period in which no problem occurs even if the synchroniza 
tion signal is not received, the control section 31 stops the 
Supply of the performance information to the performance 
section38, thereby discontinuing the automatic performance. 

In this modification example, the automatic performance 
piano 30 may resume the automatic performance when the 
reception of the synchronization signal is resumed. 

Modification Example 3 

The above-mentioned embodiment is based on the 
assumption that an automatic performance in Synchroniza 
tion with a live moving image taken from a live performance 
is realized; however, the present invention is also applicable 
to a performance system in which recorded video is used 
instead of the live moving image. In this case, the server 
device 20 accumulates performance data when the perfor 
mance is recorded. When the automatic performance is real 
ized, the server device 20 transmits the accumulated video 
signal and audio signal and the synchronization signal to the 
moving image distribution server 40. Then, the moving image 
distribution server 40 distributes the video signal, the audio 
signal and the synchronization signal. Furthermore, the 
recording of these signals may be carried out using the HDD 
recorder 102. On the other hand, the receiving-side system 3 
carries out an automatic performance on the basis of the 
respective signals received from the moving image distribu 
tion server 40 by following a procedure similar to those of the 
above-mentioned embodiment. 

In the configuration of this modification example, the 
server device 20 may file and record the received performance 
data. The reason for this is that when one instrument terminal 
10 carried out a plurality of performances, for example, there 
is a case in which performances desired to be carried out 
automatically are desired to be distinguished. Furthermore, in 
the server device 20, it is considered desirable that perfor 
mance data is merged with respect to concert or music in the 
management of the performance data. In this filing, plural 
pieces of performance information may be merged and filed 
manually with respect to concert or music, but it is preferable 
that the filing can be realized without manual operation. In 
this case, the server device 20 is desired to perform the filing 
by following the procedure described below. In this configu 
ration, it is assumed that the server device 20 has a clock 
section for measuring date/time. 

While the instrument terminal 10 carries out a perfor 
mance, the control section 21 of the server device 20 receives 
the performance data thereofthrough the first communication 
section 22 and stores the data in the RAM. When the perfor 
mance at the instrument terminal 10 is ended with time, the 
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performance data is not transmitted from the instrument ter 
minal 10 to the server device 20. When the performance data 
is not transmitted from the instrument terminal 10, in the 
server device 20, the difference between the date/time mea 
sured by the clock section thereof and the date/time indicated 
by the date/time information of the performance data received 
last becomes larger gradually. Hence, when the difference 
between the date/time measured by the clock section thereof 
and the date/time indicated by the date/time information of 
the performance data received last becomes equal to or more 
than a threshold value (herein, 5 seconds), the control section 
21 judges that the performance at the instrument terminal 10 
specified by the instrument ID "0001 has been ended. In this 
case, the control section 21 files the performance data stored 
in the RAM and then carries out a process for storing the data 
in the storage section 24. More specifically, the control sec 
tion 21 generates a performance file obtained by merging all 
the performance data including the instrument ID "0001 
stored in the RAM among the performance data stored in the 
RAM into a single file. Furthermore, the control section 21 
generates a performance file identifier for uniquely identify 
ing the performance file and stores the performance file 
including the performance file identifier in the storage section 
24. It may be said that the file identifier is an identifier to be 
allocated to a performance information group serving as a 
group of performance information classified with respect to 
concert or music, for example. 

Moreover, it may be possible that the control section 21 
obtains the instrument ID included in the performance data of 
the performance file, also obtains the performance starting 
date/time indicated by the earliest date/time information and 
the performance ending date/time indicated by the latest date/ 
time information among the date/time values included in the 
performance data in the performance file, and then stores 
these while these are made to correspond to one another. 

FIG. 11 is a view showing a structure of a performance 
table in which a group of an instrument ID, a performance 
starting date/time, a performance ending date/time and a per 
formance file identifier is described. The storage section 24 
stores this performance table. For example, in the case that the 
earliest date/time information included in the performance 
data in the performance file is “2010-12-28T19:00:00:00.” 
the date/time information included in the performance data 
transmitted from the instrument terminal 10 at the end of the 
performance is “2010-12-28T19:31:23:05, the instrument 
ID is “0001” and “F0001” is generated as a file identifier, 
these pieces of information are stored in the same line of the 
performance table as shown in FIG. 11. When the user turns 
on the instrument terminal 10 and then carries out a perfor 
mance using the instrument terminal 10, the performance file 
including the MIDI message representing the performance 
carried out by the user is stored in the server device 20 as 
described above, without any need for the user to carry out 
button operation for starting and ending the recording of the 
performance. The above-mentioned operation is carried out 
each time the user carries out a performance, and in the server 
device 20, a performance file is stored for each performance 
carried out by the user. 

In addition, in this modification example, it is desirable that 
the automatic performance piano 30 should specify the per 
formance data to be received from the server device 20 by 
using the file identifier. Hence, the instrument terminal 10 
generates a synchronization signal by using the file identifier 
instead of the instrument ID or by using the file identifier 
together with the instrument ID and then transmits the syn 
chronization signal. On the other hand, it is desirable that the 
automatic performance piano 30 should receive only the per 
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formance data including the file identifier indicated by the 
synchronization signal and should not receive the perfor 
mance data not including the file identifier indicated by the 
synchronization signal. 

In a mode in which recorded video is distributed as in this 
modification example, even in the case that video skipping, 
fast-forwarding or rewinding is carried out and the reproduc 
tion position of a moving image is altered, the signal to be 
distributed from the moving image distribution server 40 is 
adapted so as to correspond to the altered reproduction posi 
tion, whereby the automatic performance piano.30 can realize 
an automatic performance in Synchronization with the mov 
ing image. 

Modification Example 4 

Although the audio signal and the synchronization signal 
are transmitted through the separate channels of the audio 
signal transmission path in the above-mentioned embodi 
ment, it may be possible that the Synchronization signal is 
Superimposed on (in other words, synthesized with) the audio 
signal by using the so-called watermarking technology and 
then transmitted. 

FIG. 12 is a block diagram showing a functional configu 
ration of the performance system 100 according to this modi 
fication example. Among these functions, the same functions 
as those of the above-mentioned embodiment are designated 
by the same reference codes, and their descriptions are omit 
ted. As shown in FIG. 12, in this modification example, a 
synthesizing section 105 is provided on the side of the trans 
mitting-side system 1 and outside the instrument terminal 10. 
Furthermore, a separation section 302 is provided on the 
receiving-side system 3 and outside the automatic perfor 
mance piano 30. 
The synthesizing section 105, for example, phase-modu 

lates a carrier signal representing a carrier for carrying an 
audio signal on the basis of watermark information, thereby 
synthesizing the watermark information in a band higher than 
the frequency components of the audio signal. Furthermore, it 
may be possible that the synthesizing section 105 synthesizes 
the watermark information with the audio signal by carrying 
out the so-called OFDM (Orthogonal Frequency-Division 
Multiplexing) modulation. The separation section 302 sepa 
rates the audio signal from the synchronization signal by 
using a method corresponding to the method for synthesizing 
the synchronization signal in the synthesizing section 105. 
Furthermore, the synthesizing and separation may be carried 
out by using the following procedure. 

FIG. 13 is a view showing a circuit configuration of the 
synthesizing section 105 for synthesizing the synchroniza 
tion signal S with the audio signal A. In the following descrip 
tion, the signal obtained by inverting the phase of the audio 
signal A is represented by “audio signal—A' and the signal 
obtained by inverting the phase of the synchronization signal 
S is represented by “synchronization signal—S.” 
The synthesizing section 105 has input terminals c1 and c2. 

The input terminal c1 is a terminal to which the audio signal 
A is input. The input terminal c2 is a terminal to which the 
synchronization signal S is input. An inversion section c3 
inverts the phase of a signal input thereto and outputs the 
inverted signal. The inversion section c3 herein inverts the 
phase of the synchronization signal S input to the inputter 
minal c2 and outputs the synchronization signal—S. Each of 
addition sections ca and c5 is used to add signals input thereto 
and to output the obtained signal. The addition section ca. 
adds the audio signal A input to the input terminal c1 to the 
synchronization signal—S output from the inversion section 
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c3 and outputs the result of the addition as a first difference 
signal and (A-S) to an output terminal c6. In other words, 
the inversion section c3 and the addition section ca are used to 
generate a difference signal representing the difference 
between the audio signal and the synchronization signal. The 
addition section c5 adds the audio signal A input to the input 
terminal c1 to the synchronization signal S input to the input 
terminal c2 and outputs the result of the addition as a first Sum 
signal ms (=A+S) to an output terminal c7. The addition 
section c5 generates a Sum signal representing the sum of the 
audio signal and the synchronization signal. 
The output terminal c6 corresponds to one channel (herein, 

the L channel) and outputs the first difference signal md. The 
output terminal c7 corresponds to the other channel (herein, 
the R channel) and outputs the first sum signal ms. The PC 
104 transmits the two-channel signals encoded as described 
above to the moving image distribution server 40 via the 
audio signal transmission path. 

FIG. 14 is a view showing a circuit configuration of the 
separation section 302 for separating the synchronization 
signal S from the audio signal A. In the following description, 
the signal obtained by inverting the phase of the first differ 
ence signal md is represented by “first difference signal— 
md’ and the signal obtained by inverting the phase of the first 
Sum signal mS is represented by “first Sum signal—ms. Fur 
thermore, each of the integers ahead of the signals “A” and 
“S” means that each of the amplitudes of the signals “A” and 
“S” is multiplied by the integer. 
An input terminal c11 corresponds to the L channel and is 

a terminal to which the first difference signal md (=A-S) is 
input. An input terminal c12 corresponds to the R channel and 
is a terminal to which the first Sum signal ms (A+S) is input. 
An inversion section c13 inverts the phase of a signal input 
thereto and outputs the inverted signal. The inversion section 
c13 herein inverts the phase of the first difference signal md 
input to the input terminal c11 and outputs the inverted signal. 
In other words, when the first difference signal md (=A-S) is 
input, the inversion section c13 outputs a first difference 
signal -md (-A+S), that is, the opposite-phase signal 
thereof. Each of addition sections c14 and c15 is used to add 
signals input thereto and to output the obtained signal. The 
addition section c14 adds the first difference signal -md 
(=-A+S) output from the inversion section c13 to the first sum 
signalms A+S input to the input terminal c12 and outputs the 
result of the addition as a second difference signal dd (=2S) to 
an output terminal c16. In other words, the inversion section 
c13 and the addition section c14 are used to generate a dif 
ference signal representing the difference obtained when the 
first difference signal is subtracted from the first Sum signal. 
The addition section c15 adds the first difference signal and 
(=A-S) input to the input terminal c11 to the first sum signal 
ms (A+S) input to the input terminal c12 and outputs the 
result of the addition as a second Sum signal ds (2A) to an 
output terminal c17. In other words, the addition section c15 
is used to generate a sum signal representing the Sum of the 
first difference signal and the first Sum signal. 
The output terminal c16 outputs the second difference 

signal dd as the synchronization signal. The output terminal 
c17 outputs the second Sum signalds as the audio signal. The 
PC 301 outputs audio corresponding to the audio signal A 
separated as described above and transmits the synchroniza 
tion signal S to the automatic performance piano 30. 

In the case that the amplitudes of the second difference 
signal dd and the second Sum signal ds are changed to the 
original amplitudes (in other words, /2), the audio signal A 
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and the synchronization signal S, i.e., the original information 
before the encoding, can be specified (in other words, 
decoded). 

With this configuration, even in the case that the audio 
signal transmission path passing through the moving image 
distribution server 40 has two channels, a stereo audio signal 
can be transmitted from the transmitting-side system 1 to the 
receiving-side system3. Furthermore, even in the case that at 
least a part of the frequency components of the synchroniza 
tion signal S is included in the same band as that of the 
frequency components of the audio signal A, encoding and 
decoding can be made by the addition and subtraction of both 
the signals, whereby the quality of the musical Sound signal 
can be suppressed from deteriorating. 

In the case that the above-mentioned synthesis of the water 
mark information is carried out, it is preferable that in the 
performance system 100, the PCM (Pulse Code Modulation) 
system, for example, should be adopted, and that the respec 
tive signals should be transmitted while the sampling fre 
quency thereof is raised. 

In addition, in the configuration of the above-mentioned 
embodiment, in the case that a stereo audio signal is desired to 
be transmitted, an audio signal transmission path with three or 
more channels may be provided in the communication paths 
passing through the moving image distribution server 40. 

Modification Example 5 

Although the PC 104 and the PC 301 are used to transmit 
and receive the synchronization signal in the above-men 
tioned embodiment, the instrument terminal 10, instead of the 
PC 104, may be connected to the communication network 90 
and may transmit the synchronization signal. Furthermore, 
the automatic performance piano 30, instead of the PC 301, 
may be connected to the communication network 90 and may 
transmit the synchronization signal. 

Moreover, the server device 20 and the instrument terminal 
10 may be provided at the same place, and these may be 
connected via a communication path, Such as a LAN (Local 
Area Network), instead of being connected via the commu 
nication network 90. 

What's more, although both the communication path for 
the Synchronization signal, the video signal and the audio 
signal and the communication path for the performance data 
include the communication network 90, the communication 
paths may be configured so as to pass through communication 
networks being independent of each other. 

Besides, the moving image distribution server 40 is not 
limited to a device that can be used by an unspecified large 
number of users but may be provided exclusively for the 
performance system 100. 

In addition, in the above-mentioned embodiment, the HDD 
recorder 102 has the delay device 103. Instead of this con 
figuration, it may be possible that the HDD recorder 102 does 
not have the delay device 103 and that the delay process 
function of the moving image distribution server 40 is used to 
delay the distribution timing of the video signal, the audio 
signal and the synchronization signal. 

Modification Example 6 

In the above-mentioned embodiment, it is possible to omit 
the instrument ID. For example, in the case that the server 
device 20 stores performance data including the performance 
information generated by a single musical instrument (for 
example, in the case that one instrument terminal 10 is used), 
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the automatic performance piano 30 can realize an automatic 
performance according to only the time code even if no 
instrument ID is available. 

Besides, the dock section 311 may measure the time 
elapsed from the start time of an automatic performance, for 
example. Even in this case, the dock correction section 315 
corrects the date/time measured by the dock section 311 
depending on the date/time indicated by the time code, 
whereby synchronized reproduction equivalent to that in the 
embodiment can be realized. 

In addition, the instrument terminal 10 may transmit only 
the time information, instead of the date/time information 
including the date information and the time information, 
while the time information is included in the performance 
data, or the time thereof may be included in the time code. In 
this case, a configuration is obtained in which the "date/time 
information' in the above-mentioned embodiment is 
replaced with “time information': however, in the case that a 
live performance is used for an automatic performance, the 
automatic performance can be realized, provided that only the 
time of performance operation is known on the side of the 
receiving-side system 3, even if the data cannot be specified. 

Furthermore, although the synchronization signal is used 
to indicate an instrument ID and date/time information indi 
cating the date/time when a performance was carried out in 
the above-mentioned embodiment, the synchronization sig 
nal may indicate information other than these. For example, 
as shown in FIG. 15, the synchronization signal may indicate 
an instrument ID, performance start time, that is, the time 
when a performance was carried out at the instrument termi 
nal 10, and a time code indicating the time elapsed from the 
performance start time (that is, relative time). The perfor 
mance start time represents “19 o'clock 00 minutes 00 sec 
onds 00 on Dec. 28, 2010” in the case of the embodiment. 
Moreover, the time code is described as follows when the 
example shown in FIG. 5 is used. The time code represents "O 
hours 0 minutes 00 seconds 00 in the performance data 
corresponding to the first line, represents “0 hours 0 minutes 
02 seconds 24' in the performance data corresponding to the 
second line, and represents “Ohours 0 minutes 03 seconds 59 
in the performance data corresponding to the third line. 
The performance start time is included in all the synchro 

nization signals to be transmitted from the instrument termi 
nal 10; however, in the case that the automatic performance 
piano 30 can specify the performance start time, for example, 
in the case that the performance to be reproduced by the 
automatic performance piano 30 is unchanged, the perfor 
mance start time may be included only in the first synchroni 
Zation signal to be transmitted from the instrument terminal 
10. In this case, during the performance at the instrument 
terminal 10, the automatic performance piano 30 specifies the 
performance start time on the basis of the performance start 
time indicated by the synchronization signal received at first. 

In the case that the reproduction timing of the MIDI mes 
sage is adjusted so that the time indicated by the time infor 
mation of the performance data is interlocked with the time 
indicated by the received synchronization signal as described 
above, the automatic performance piano 30 can realize an 
automatic performance. 

Modification Example 7 

Furthermore, an automatic performance may be carried out 
at the automatic performance piano 30 such that the pitch 
thereof is made coincident with that of the instrument termi 
nal 10. The method for this is also disclosed in Japanese 
Patent No. 3867579. 
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More specifically, the instrument terminal 10 detects the 
reference pitch thereof and transmits a signal indicating this 
reference pitch to the automatic performance piano 30 by 
using the same method as that used for transmitting the Syn 
chronization signal, for example. The reference pitch is a 
frequency obtained when a sound with a certain musical pitch 
is output from the performance section 18, and this frequency 
represents a pitch that is used as the reference in the perfor 
mance system 100. However, the method for transmitting the 
signal indicating the reference pitch is not specified particu 
larly. 
Upon obtaining the reference pitch, the automatic perfor 

mance piano 30 detects the reference pitch of the performance 
section 38 thereof and obtains the difference between the 
musical pitches. Furthermore, during an automatic perfor 
mance, the automatic performance piano 30 reads the perfor 
mance data from the data buffer 37 at a reading speed corre 
sponding to the difference between the musical pitches and 
reproduces the performance data so that the frequency of the 
sound with the musical pitch becomes close to (preferably 
coincident with) the reference pitch. 

With the configuration of the modification example, the 
reference pitch of the instrument terminal 10 can be made 
close to that of the automatic performance piano 30, and the 
influence due to the individual difference, etc. in the auto 
matic performance piano 30, can be Suppressed, whereby an 
automatic performance can be expected to be realized at 
musical pitches closer to those in a live performance. 

Modification Example 8 

In the above-mentioned performance system 100, it may be 
possible to charge money for a part or all of the service. For 
example, it is assumed that the server device 20 carries out 
this charging process and that the automatic performance 
piano 30 to which the performance data is transmitted is 
registered beforehand. Furthermore, the server device 20 
checks the automatic performance piano 30 for authentica 
tion before the start of an automatic performance and permits 
the transmission of the performance data if the authentication 
is successful. Moreover, when it is desired to restrict the users 
who are permitted to use the service relating to the automatic 
performance, it may be possible that the automatic perfor 
mance piano 30 to which the performance data is to be trans 
mitted is registered beforehand by the server device 20, and 
that the server device 20 checks the automatic performance 
piano 30 for authentication before the start of the automatic 
performance and permits the automatic performance if the 
authentication is successful. 

Modification Example 9 

In the above-mentioned embodiment, the case in which the 
performance information output device according to the 
present invention is the instrument terminal 10, more particu 
larly, an electronic piano, has been described; however, the 
device may be an automatic performance piano capable of 
outputting, for example, a MIDI message, corresponding to 
performance operation. In this case, automatic performance 
pianos of the same type can be used as the instrument terminal 
10 and the automatic performance piano 30. Furthermore, the 
performance information output device according to the 
present invention may be an instrument terminal other than a 
piano, for example, a keyboard instrument. Such as an Elec 
tone (registered trade name) or an organ, or a wind instru 
ment, such as a flute or a clarinet, or a percussion instrument, 
Such as a drum. Hence, the automatic performance device 
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26 
according to the present invention is not limited to an auto 
matic performance piano, but may be a device capable of 
carrying out an automatic performance on the basis of a MIDI 
message. 

Moreover, the performance information output device and 
the automatic performance device according to the present 
invention may be, for example, an information terminal. Such 
as a Smartphone, a slate terminal or a Smartbook, in which an 
application program for instrument performances has been 
installed, or a mobile music player, or a device having no 
manual performance function. 
The performance information according to the present 

invention is not limited to that conforming to the MIDI for 
mat, but may be information representing the contents of a 
performance at the instrument terminal 10 and capable of 
being used for an automatic performance. 

Modification Example 10 

Programs to be executed by the control section 11 of the 
instrument terminal 10, the control section 21 of the server 
device 20 and the control section 31 of the automatic perfor 
mance piano 30 according to the embodiment described 
above can be provided in a state of being recorded on com 
puter-readable recording media, Such as magnetic recording 
media (magnetic tape, magnetic disks (HDD and FD), etc.), 
optical recording media (optical disks (CD and DVD), etc.), 
magneto-optical recording media, and semiconductor 
memory. In addition, the programs can be downloaded via a 
network, such as the Internet. Furthermore, the functions to 
be realized by the control section 11, the control section 21 
and the control section 31 may be realized by a single or a 
plurality of Software products or may be realized by a single 
or a plurality of hardware products. 

The invention claimed is: 
1. An automatic performance device for reproducing per 

formance information received from a performance informa 
tion output device in synchronization with video distributed 
by a moving image distribution server for distributing the 
Video and an audio, the automatic performance device com 
prising: 

a performance data receiving unit that receives perfor 
mance data transmitted from a storage device without 
passing through the moving image distribution server, 
the storage device configured to store the performance 
data having a combination of the performance informa 
tion and the time information, the performance informa 
tion being output from the performance information, the 
time information indicating the time when the perfor 
mance indicated by the performance information was 
carried out, and the time being measured by the clock 
section of the performance information output device; 

a synchronization signal receiving unit that receives a syn 
chronization signal transmitted from the performance 
information output device by using an audio signal 
transmission path for the audio via the moving image 
distribution server, the synchronization signal indicating 
the time measured by the clock section; and 

a reproducing unit that reproduces the performance infor 
mation of the performance data in Synchronization with 
the video distributed at the time when the synchroniza 
tion signal is distributed, at the timing corresponding to 
the time indicated by the time information of the perfor 
mance data received by the performance data receiving 
unit and the time indicated by the synchronization signal 
received by the Synchronization signal receiving unit. 
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2. The automatic performance device according to claim 1, 
further comprising: 

a buffering unit configured to buffer the performance data 
received by the performance data receiving unit in a 
buffering area, 

wherein the reproducing unit reads the performance infor 
mation of the buffered performance data from the buff 
ering area and reproduces the performance information 
in parallel with the buffering by the buffering unit. 

3. The automatic performance device according to claim 1, 
wherein while the reproducing unit reproduces the perfor 
mance information, the synchronization signal receiving unit 
receives the synchronization signal in a predetermined cycle; 
and 

wherein if the synchronization signal has not been received 
within a predetermined period longer than the cycle, the 
reproducing unit continuously reproduces the perfor 
mance information, and if the synchronization signal 
has not been received beyond the period, the reproduc 
tion of the performance information is stopped. 

4. The automatic performance device according to claim 1, 
wherein in addition to the performance information and the 
time information, the storage device stores an identifier for 
identifying the performance information output device or a 
performance information group serving as a group of the 
performance information; 

wherein the synchronization signal is a signal indicating 
the identifier and the time when the performance was 
carried out; and 

wherein the reproducing unit reproduces the performance 
information of the performance data including the iden 
tifier indicated by the synchronization signal, and does 
not reproduce the performance information of the per 
formance data including the other identifiers. 

5. A storage device being capable of communicating with a 
performance information output device for outputting perfor 
mance information and an automatic performance device for 
reproduction the performance information in Synchroniza 
tion with a video distributed by a moving image distribution 
server for distributing the video and an audio, the storage 
device comprising: 

a performance data receiving unit that receives perfor 
mance data having a combination of the performance 
information and the time information from the perfor 
mance information output device each time the perfor 
mance information is generated by the performance 
information output device without passing through the 
moving image distribution server, the time information 
indicating the time when the performance indicated by 
the performance information was carried out, 

a storing unit that stores the performance data received by 
the performance data receiving unit; and 

a performance data transmitting unit that transmits the 
performance data stored in the storing unit to the auto 
matic performance device without passing through the 
moving image distribution server in parallel with the 
storing of the performance data received by the storing 
unit. 

6. A performance information output device being capable 
of communicating with a storage device and an automatic 
performance device for reproducing performance informa 
tion in Synchronization with a video distributed by a moving 
image distribution server for distributing the video and an 
audio, the performance information output device compris 
ing: 

a performance information generating unit that generates 
performance information; 
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a clocking unit that measures time; 
a performance data transmitting unit that transmits perfor 
mance data having a combination of time information 
and the performance information to the storage device 
without passing through the moving image distribution 
server each time the performance information is gener 
ated by the performance information generating unit, the 
time information indicating the time measured by the 
clocking unit; and 

a synchronization signal transmitting unit that transmits a 
synchronization signal indicating the time being mea 
Sured by the clocking unit to the moving image distri 
bution server via the audio signal transmission path for 
the audio. 

7. A performance system comprising: 
a performance information output device that outputs per 

formance information; 
a storage device; and 
an automatic performance device that reproduces the per 

formance information in Synchronization with a video 
distributed by a moving image distribution server for 
distributing the video and an audio, 

wherein the performance information output device 
includes: 

a performance information generating unit that generates 
performance information; 
a clocking unit that measures time; 
a first performance data transmitting unit that transmits 

performance data having the combination of time 
information and the performance information to the 
storage device without passing through the moving 
image distribution server each time the performance 
information is generated by the performance informa 
tion generating unit, the time information indicating 
the time measured by the clocking unit; and 

a synchronization signal transmitting unit that transmits 
a synchronization signal indicating the time being 
measured by the clocking unit to the moving image 
distribution server using the audio signal transmission 
path for the audio; 

wherein the storage device includes: 
a first performance data receiving unit that receives the 

performance data transmitted through the first perfor 
mance data transmitting unit; 

a storing unit that stores the performance data received 
by the performance data receiving unit; and 

a second performance data transmitting unit that trans 
mits the performance data stored in the storing unit to 
the automatic performance device without passing 
through the moving image distribution server in par 
allel with the storing of the performance data received 
by the storing unit; and 

wherein the automatic performance device includes: 
a second performance data receiving unit that receives 

the performance data transmitted through the second 
performance data transmitting unit; 

a synchronization signal receiving unit that receives the 
synchronization signal transmitted through the Syn 
chronization signal transmitting unit from the moving 
image distribution server using the transmission path; 
and 
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a reproducing unit that reproduces the performance 
information of the performance data in synchroniza 
tion with the video distributed at the time when the 
synchronization signal is distributed, at the timing 
corresponding to the time indicated by the time infor- 5 
mation of the performance data received by the sec 
ond performance data receiving unit and the time 
indicated by the synchronization signal received by 
the synchronization signal receiving unit. 
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